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Paget’s  disease  is  a  benign  bone  disease  of  unclear  etiology  characterized  by  excessive  bony
remodeling  that  weakens,  expands  and  distorts  the  shape  of  affected  bones.  Although  the
spine  is  the  second  most  common  site  of  Paget’s  disease,  Pagetic  vertebrae  are  typically
asymptomatic  [1].  Sources  of  pain  secondary  to  spinal  Paget’s  disease  include  pathologic
fracture,  spinal  cord  or  nerve  root  compression,  and  rarely,  sarcomatous  transformation
[2].  However,  patients  may  also  experience  uncomplicated  back  pain  that  is  most  likely
related  to  vertebral  body  microfractures  and/or  vascular  congestion  [3].  This  mechanism
is  similar  to  that  of  painful  vertebral  body  hemangiomas,  which  are  effectively  palliated
with  vertebral  augmentation  [4].
This  led  us  to  utilize  percutaneous  vertebral  augmentation  to  treat  a patient  with
painful,  uncomplicated  monostotic  spinal  Paget’s  disease  with  clinical  success.
Case presentationA  71-year-old  man  presented  with  14  months  of  severe  lower  back  pain  exacerbated  by
moving  from  sitting  to  standing.  He  denied  incontinence  and  had  no  focal  weakness  on  phys-
ical  examination.  Lumbar  spine  radiographs  demonstrated  an  enlarged  L2  vertebral  body
with  trabecular  thickening  (Fig.  1),  and  lumbar  spine  MRI  showed  heterogenous  signal  on
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eigure 1. A, Anteroposterior and B, lateral radiographs of the lu
ith thickened endplates consistent with Paget’s disease.
1-  and  T2-weighted  images  with  mild  enhancement  after
adolinium  chelate  administration  (Fig.  2).  These  imaging
ndings  were  compatible  with  Paget’s  disease.  Fluoroscopy-
uided  percutaneous  biopsy  of  the  L2  vertebral  body  was
erformed  with  a  coaxial,  drill-assisted  system  (OnControl®,
idacare  Corporation,  Shavano  Park,  TX,  USA),  which  con-
rmed  the  diagnosis  (Fig.  3).  Over  the  next  four  months,
is  pain  was  partially  relieved  with  acetaminophen  and
ydrocodone,  but  the  resulting  drowsiness,  nausea,  and
onstipation  were  detrimental  to  his  quality  of  life.  Con-
equently,  vertebroplasty  was  attempted  for  pain  palliation
n  lieu  of  more  invasive  surgical  management.
Written  informed  consent  was  obtained  prior  to  the  pro-
edure.  The  vertebral  body  was  accessed  using  a  coaxial
igure 2. A, T1-weighted, B, short tau inversion recovery, and C, T
n enlarged L2 vertebra (white arrowheads) with heterogenous signal 
ntravenous administration of a gadolinium chelate. These ﬁndings are no
nd/or vascular congestion.
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 spine show an enlarged, sclerotic L2 vertebra (white arrowheads)
0-G  outer  cannula  and  12-G  diamond-tipped  inner  nee-
le  attached  to  a  hand-held  drill  (OnControl®).  Intraosseous
enography  demonstrated  brisk  ﬁlling  of  epidural  veins
Fig.  4).  A  total  of  6  mL  of  ultrahigh-viscosity  cement  was
njected  into  the  L2  vertebral  body  using  the  StabiliT  RF
argeted  Vertebral  Augmentation  System  (DFINE,  San  Jose,
A,  USA)  (Fig.  4).
When  the  patient  resumed  walking  after  the  pro-
edure,  his  pain  had  completely  resolved  and  physical
xamination  revealed  no  new  weakness  or  other  evi-1-weighted, fat-suppressed, contrast-enhanced MR images show
on T1- and T2-weighted MR images and mild enhancement after
nspeciﬁc but suggest Paget’s disease complicated by microfractures
ence  of  complications.  He  has  subsequently  resumed
n  active  lifestyle  that  includes  golﬁng  regularly,  and
is  back  pain  has  not  recurred  in  26  months  of  clinical
ollow-up.
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Figure 3. A. Lateral ﬂuoroscopic image shows a 12-G hollow biopsy needle (OnControl®; Vidacare Corporation, Shavano Park, TX, USA) in
the enlarged, sclerotic L2 vertebral body. One 3-cm bone core specimen was obtained. B. Low magniﬁcation (40 ×) hematoxylin and eosin
staining shows thickened bony trabeculae (white asterisks) representing increased bone formation. C. Medium magniﬁcation (200 ×) shows
reactive osteoclast activity (arrow) indicating increased bone resorption. These ﬁndings are consistent with a diagnosis of Paget’s disease.
Figure 4. A. Lateral ﬂuoroscopic image during intraosseous venography shows rapid ﬁlling of epidural veins (white arrowheads). (B)
rtebr
g acr
PAnteroposterior and (C) lateral ﬂuoroscopic images show the L2 ve
cement ﬁlls the anterior two-thirds of the vertebral body, extendin
DiscussionThe  increased  radiographic  density  of  Pagetic  vertebrae
belie  a  decreased  mechanical  strength  due  to  replacement
of  normal  bone  with  weaker,  disorganized  woven  bone  [5].
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tal body accessed via a right transpedicular approach. Radiopaque
oss the midline and to the superior and inferior endplates.
athologic  fracture  is  the  most  common  complication  of
pinal  Paget’s  disease,  and  it  is  hypothesized  that  pain  in
ncomplicated  spinal  Paget’s  disease  is  caused  by  microfrac-
ures  of  vertical  trabeculae,  and  the  relative  movements  of
he  fragmented  segments  [3,6].  Vascular  congestion  caused
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y  replacement  of  vertebral  body  marrow  with  ﬁbrovascular
issue  may  also  be  a  contributing  factor  [3].
Percutaneous  vertebroplasty  is  widely  used  to  safely
nd  effectively  palliate  back  pain  related  to  osteoporotic
ompression  fracture,  hemangioma,  and  metastatic  disease
4,7—9].  This  case  report  demonstrates  that  pain  secondary
o  Pagetic  vertebrae  may  be  considered  another  indication.
s  with  vertebral  body  hemangioma,  in  which  mechani-
al  strength  is  compromised  by  replacement  of  trabeculae
y  venous  channels,  pain  relief  is  most  likely  related  to
ement  stabilization  of  microfractures.  Heat  released  from
he  exothermic  polymerization  of  the  cement  may  also  cause
oagulation  that  relieves  vascular  congestion.
We  used  ultrahigh-viscosity  cement  to  minimize  extrava-
ation  because  the  Pagetic  vertebra  was  hypervascular  with
apid  ﬂow  into  epidural  veins.  Retrospective  studies  have
eported  extravasation  rates  during  vertebral  augmentation
ith  high-viscosity  cement  equal  to  or  less  than  that  during
alloon  kyphoplasty  owing  to  the  ﬁxed,  low  rate  of  cement
elivery  [10].
In  conclusion,  percutaneous  vertebroplasty  may  be  con-
idered  for  palliation  of  painful  Pagetic  vertebrae  on  an
nvestigational  basis.  Use  of  ultrahigh-viscosity  cement  may
educe  the  risk  of  extravasation.
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